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1020020069256 #^ <|J7}: 2003/2/22 

#e}^n> cl^eiH sfl^ ^ ^ ^o)l 2J-*V ^o.^i, # 

3 3^ Sj3.<M3 jLjzj-ofl ^r^S)^ = 3-^*8 ^^-(Free-wheeling 

current)!- n*=.7ll *)l7^H ^ s.## 7fl^iAl7j7l ^^t JljBL-§- #e|-SP> 

4^ ^ g ^ ^Joltj-. 

3. ^7>o] oi^e^I 71^ Jl^H aj^s]^ sc 3 -^(Free-wheeling) <y 

7^ Jl4°1] ^33^ S£^-^^ ^s.^ ^30.5. wq-STii ^]7l^- ^ 5a<>H, 

HASH] 

£ 4 
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jUL-g- §e|-^P> c^^o] sfl^ ^ *j ^{Apparatus and method for 

improving energy recovery in a plasma display panel driver} 

S]^ Al^^cfl rcj-s §5^0} clifJllol afl^ vpsq- id\) * 

-£ 3a-3d^ H 1<M3 S.-E.t s)^ i^H 1 Al^^ofl 4=. cs. ^ 

£ 5^r £ 4«fl ^-§-£1^ *H US. £ ^Jl #<3/^ 4^ -£*ltr 

£ 6a-6hTr ^tr i^H 1 *l€i°fl ^ ^i£l°J ^£)tt 

aniA]fi| ^ s.# £AifV ^joicf. 
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<8> wv^^. c^^H afl^ ^ ^ tg-^cfl ^-4 # 

^ 3]^ 7]^ Jl4°A 44°} ^34^ Ssl-^^ ^^-(Free-wheeling 

current)!- ^ s]^ JL^-i: 7fl^47l4 4tr JlS-i: #4^4 

sfl^ ^ ^ ^tr ?H4. 

o> <^ti>^^.S. #4^4 c]^#iiflo] 3fl^(piasma Display Panel ; PDP)£r 71^1 «J-*H 

^4 #4^41" °l-§-44 &4 Sfe ^^M: £4 ^ ^A-flcfl sg^- cli#eflo] 
te}2 D } 4^#3H sfl^ ^7lofl 44 ^*J:7lHH ^r^^fl o]^°] ^ 
ol ni]E^^( matrix )^Hfls. «fl<144 &4. 
<io> £ 1^ ^efl 7l^ofl ^#4^ Webber <i ^| ^fl AC-PDP -fr4 4^-4 ^3 

^444 44(surge)l- H oM^>7l 4*fl #^ 4°]-£-^ (clamping diode) 

* ^7>*V S]S.£olcf. AC-PDP4 4^#4°1 3ifl sfl^ 7fl3fl a] ^(capacitance) 

Cp» 7>4tt ^}S. 7}^ ^ &4. £ 2fe ^ 4^ 4€^1 4€- #4^4 

4^#elM sfl^o^ ^ ^ov V p£4 ^l^E^ L^l Sis^ iL o| s}-^^- u}E]-^r4. 

AC-PDP «o v 4 45.tt ^^R 1 4€^<>11 44 4^4 47fl4 £HS 44 1 ! n= & 
4. 

<H> 1) 1 
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^ Q*}- 2003/2/22 



<12> MOSFET ^3*1 Sr°) 3E.*£)7l ^ofl Sx2(H^<Hl side 2 ^1iBll 6 J 

2] Sd^l *fl#3fe M0SFET°J)7> 5L*£H sfl^^ ^ ^oj- Vp ^ OVS -fr*l£H 5£4. Sr 

Cc-Sr-Dr-L-C(panel)5l ^SS LC **I3?3.7> «8^S|<H, L Sl^BH #^7> Jl = JL 

Vp^r ^7>^CV. 4^- ££ lofl^ tl^E^ ;£=.i=. 0) Vp^r +Vpk7> ^4. 

<13> 2) H.H. 2 

<14> Sr^r *\^JL Ss7> ^g-^tj-. o] nfl Ss^ ^ Vpk<M VsS 

#3*1 £41 °1 IH?^. Vs-Vpk^ ^^V^ 33. 7l^J ^4 

*13(SEfe 71^3 o^><*| ^^M, ole^ Vs-Vpk^l ^^Kr £ 3b°fi 

^ ti>fif ^-o] ^5^-^^ ^^-(Free-wheeling current)7> °1 Q^fr 

^ Ss-L-Dl^ JL^-cf. ZLfHfl, -y^Ei L Dl-4 Ss^l eflt^ 

^ 2V3. tiliU^ *)-^r *M E 2(b) HEl-^^ 3l^Hr *fl-f ^ 

^>tt 7l-g-7lS. ^^4. 2-^ 2^?> Vp^ +Vs3. 3tfl^^ wj-^-g- -B-^l 

<15> 3) £H 3 

<16> Sf7> £#5lZL Ss^l ^€4. 3 tt&'Q: C(panel)-L-Df-Sf-CcSl ^SS LC 

^J3]S7} S^SH, Si ^3 L<H1 ^ ^^-7} * s j7 Vp^ ^ 3.H. 3<^Ui 

<y^E^ ^fRr OA, Vp^ Vs-Vpk7> ^4. 

<17> 4) ££ 4 
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1020020069256 « 2003/2/22 

<18> Sd7} Sl^JL Sf7> *>^. ol OH Sd^ W Vs-Vpk4H 0V5L #3*1 

SH ^^tj-. olofl 4^ Vs-Vpk^l $3, 4l*r#^ 7]*g 

^^^(gc- 7 )s$ x-lf)i <^><^ Vs-Vpk^l *}±r 5L 3d^l 

^o] 32]-!^ ^=.( Free -wheeling current)7> t^M^l^, °1 ^ 
(Free-wheeling current) *d^Hr D2-L-Sd^ 3*th zl^I, L 

£r D22)- Sd^ B flt<y 2VS. «1H3 ^ #0] sH £ 2(d)^l «>Sr 

<19> ZLEli q-Ai, Sx27> *msU SxKSl^l nISLAl; side 2 a^1<3 ^^-^ Sr^l 

a^fe MOSFETSJH SL*^ ^ ti d^7l «d4€^. 
<20> ol^ ^sfl^l 7]#^1 3RV sis.!- ^ 7 >*V ^ 3^r-» AC-PDP 

^ HB1-«^J ^4 ^ o>7H?14. 

<2i> ^ tt^fljg., "fl-f €■ S3t(^ 30A ^5L)<L3. 5L^-«^ ^3 ^3. 

^ ^7>(Ss, Sd, L, Dl, D2)^ 3* i^efliSl ^7>* ^a]^ ^ ^3 

^H^m ^€^r. 

< 22 > - ^^S, #fr3 ^7>5q±r £-*fl^°l ^S€^r. 

<23> A( ^flS, 3^"^ #BT^> sfl^ Aj-- $ Al^ 

BpOl^l Alol^ S^ol O^i^fe iHW^- ^, Tfl^H Als^l ^f°l^ A] 
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1020020069256 *^ ^*> : 2003/2/22 

<24> £ i£^ol ois^y 7l#^] sMlxr &*H^ *fl£*>7l #3 $\ 

SH*!, #3 ^-§-*H #3 # 

SLEIGH ^ s$7] fe}^} t^f-elM sflv^ ^lM^ll- -MI 3 
^ oflui^ ^3 ^Hl ^^l^, ^7} ofluixl ^ 

^^^1^1^, ^71 S-JEi ^ « 0 >*1 X\ T^ofl Sf-^ oi 

^E^l 7l^ s^Hl s>\i5}al ^^js|^ S^-^ (Free-wheeling) *1-?t1- <#7] °£ 

^°^}7> ±^ & ol^-ol 5)^ ^5)^1- ^l^«f7l W ^ 5. 

afl^o) A^Eflo] ^ ^Tfl ^^^r El^E ojESfli =?7\ * >H^Efl<?l 

-g; tiV^-*}^ a}^^» ^ cq^i-efloi 5fl^ ^ ^Tfl 91 

41-8 



#SJ <y^>: 2003/2/22 

1020020069256 " * r zuuo/ ^ 

oil 3*M ^3^r (Free-wheeling) <*7l °d^ W4\ W?} ±. 

<27> ^V 7l £ cf-- 7^ ^11- «#*M ^tb 3jL-§r ^ 

^oj-ofl Aj- 7 i #5^} rl^^eflol sfi^ y^^l JL^^ ^4 £<£-g- o^M^l 

^fl2^ 22JL ^^Al7lJL, ^71 *fll,2^1 2-3 £ ^1,2^ £^ ^ ^ 
S i« °d^» <8**M ^1 #^p> t^elM Y*d 

^ ^/^a^SL* t^uL. #71 4|l,2^d 23 « "*« 1.2*3 23 «o] A] ^ 

3s>n sis. si^^H 7 h S.2H1 3*M =Bl-*n3 

(Free-wheeling) *d^«- ^l^^l fl* #7l °d<^ ^tf*7> ^ ft cltfc] s\ 

£ SM|E ^Al7lJL, el^lS #*HI «H*8 3<y- °d 

7H7171 flfc ^Bl g Sl^lS Sl2., ^2ell^ ^ ^°d ^^^Jr* ^7H>JL, H 

^ ^H^lr ^sl^ ^ ^ ^3 Sis. g ^^Efloj ^ ^oVofl #71 #el-^p> 
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^1020020069256 #a o^ >: 2 003/2/22 

^ *lU#3l SLJEL^ ^l2f^ S.E. ^ 2.JEL5f ^2« 0 >^ 3LB.S. ^-£-5^1 7)^ # 

7] ^1,2^*1 ^ ^11,2^ 2.= ^ zj-zv ^ S cf= oj^Eil- 

2111,2^3 ££ ^ ^11,2^ 2- = a) ^ ^j-o]] i7>o] ol^Ei^fl 

7]^ £4i ^3 = 3-^*8 (Free-wheeling) *fl7l*}7l ^tr #7l <y 

<28> ol 5L^* ^S^M £ 4^*1$ oflofl tfl*H ^1*1 >£^r 

7lS tt^f. 

<29> £ 40,1 4^ ^-ol, m-tgo]] 33. jijr^ ^e^p> zfl^o} ^ 

Al^Eflo] ^^l-f-^ 4 7flo] Sdl ( Sd2,Su2,Sull- 
Sdl,Sd2,Su2,Sull- £*r3-°.S zjlS ^^Kn, Sdl ^ Sul # ^4 

£ ^3)°] SiSK+Vs)^ < ?]7H>ji ) ^<H*] Sd22f Su2B] ^ #*H^ # 

^- D > ^(CpH ^sM, ^<%x) Sdl^r Sd2<2] ^ g i^^l Su2 

^ Sul^ %4=. #*HI^ ^3 S)^ 5)^7} 
<31> ^ oflui^l ^3 ^sL 1-^-, ololBi £ 4^ 4 



<30> 
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T 1020020069256 #3 °^> : 2003/2/22 

<32> oflui^l ^> 1:-^ 47fl^ 7fl*fl*l^ Cdl,Cd2,Cu2,Cul* 

^sflAjEi Cdl,Cd2,Cu2,Cul» ^x>^^.S. ^15. 3^r*l?l^, Cdl ^ Cul^ <£ 
# #*Hfe AA t&AQ % ^i^Efloi ^ o]7l-^4. 
<33> ifl^l nn*]^ Cdl,Cd2 ( Cu2,Cul°fl ^13. .^3tt 4^ ^3 

^>(Srl ) Sfl,Sr2,Sf2) ^ 4^cq cfo] (Drl,Dr2,Df l,Df2,Du,Dd)*S. , ^ 

Al^^ofl #-§-*H *Hl,2<f^ 5L= * ^1 1,2*9-^ 2.^H ^ 4€- ^ 

< 34 > <y^EKLrl,Lfl,Lr2,Lf2)^ ^fl^ ^KSrl.Sf l,Sr2,Sf2W 

<H, ^1,2^*1 S.H. g ^11,2^ 2.2-^1 ^ ^tt SjSl- 

<35> ZL&lJl, 4^ 4°l2.^(Dul,Du2 ) Du3,Du4 ( Ddl > Dd2,Dd3,Dd4)l:^r Si 33 

(Lrl,Lfl,Lr2,Lf2)^ ^4 , ^>*^ ^d 0 ^# #^^7lJl, 

Ssl-«^ a«7^7l W ^^l^rHl, a|| 1,2^*1 2H. ^ ^ 2JEL € 

°1 A H1 7]^ Jl-bH1 ^ Sl^^H S^-^^ (Free-wheeling) # 

^-7} ^5)^ 3^1, O] He)-^^ #^-7> <?l^Ei ^^>7> 1/4VS7> 5] 

<36> £ 4 ofl^ <fl^ A^EflO] ^ t^a^} Cli^Eflol sfl^S] 

A>ol= 1 ^^-ofln> ^A] «5>9i^Lh #Ef3^> ^^#eflo] sfl^o) A>ol= 2 ^oflS A>o] 

H 1 Sj^sq- -^<H*V T-i^Eflo] ^Jf. ^rf. 
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<37> 5. 5^r c^^o] Sfl-J o| AfolH. 2 ^^"^ A-^Eflo] ^ 3)3. 2} ^ 

Sd3, Sd4(51 7^)7} JE^-€ nfi(PDP *V^2l ^^7> 3*1 eflt 0 ^ * 

€ 7flo|E ^2] 51-g-, X>^ol ^711^^ ^ojcf. SflA^ cq*}o} i4 1- 

s.cq 7fl^AlEKCdl, Cd2, Cu2, Cul)2l ^oj-o. ^ +Vs/43. -fr*ls]jl ( $ 

^Jf 2} oi^EKLrl, Lfl, Lr2, Lf2)^ ^ ^cfJl 7>^^. £ 6a-6h 

21 Z\ TflolE Aljr Ol 7 >Al Z| HV^ofl ^ ^4 ^Cf. 

<38> i) s_b. I(t0-tl; pre-charging) 

<39> t =t0 3*13 Al^Vofl^. i^^l Sdl4 Sd2^ ^xfl ^ Vp^ 0V5. -fr*13<H 
i^^l Sul4 Su2 AAQ ^-A°A-^$-^ +Vs/2^1nf. t=t(WH , 

Sdl°l ^>^J1, ^ Srl°l H-f^ig, H 6a^l , 

Cdl-Srl-Lrl-Drl-Sd2-Cp£] ^ ^-«fl PDP ?MX|Ei Cp7> f^ui, ^ Vp 

0V<HH (+Vs/2)-dV?r*l *7>^-tf. c^HH, dV^ slS. tfl 2} 7lAj tfijjr ^ofl 21 *V £ 
°J 3H1 «fl^€^. t=tHAi Sd2^ Su27> H^f-s^ 2.S. 1©1 # 

<40> 2) 2.= 2(tl-t2; +Vs/2 

<4i> £ 5 6fl ^ol, t=tl*IM Sd2^ x>^5l 3. , Su2^r ^fl^ 

21 Vp^ +Vs/25. -B-*l W . Drl2l 34 (reverse recovery; dV 1 ?}^ i£sH 

7l°l^) ^H^l 2]*fl 7l^^( = el-«^J 3fl-)7 r ^S^H Dd47> H^-^cf. o] nfl 7 1 
^5 £ 6b°fl £Al^ ^-ol Dd4-Lrl-Srl-Cdl2l ^SS #^(clamp)£l °1 
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1020020069256 <U*}: 2003/2/22 

jr]^j=L ± ^ A^|( sur g e )7> *H)£|;*1 mm ^^cf. ^l^E] Lrl^ ^<y- 

£ Vs/47f £H 7l^^^ -Vs/(4Lrl)£) 7l^-7]S ifflj-STfl #^}7fl ^4 0 ]6\] 

Wl^H, S- ^tr 7]#^A]^ o)&&\ #<$7.}7} 2V 7$ 5.7} £)<H 7} 

^fM" -2/L£] 7l-g:7l^. nfl o. #^53 ^ 

<42> 3) S= 3(t2-t3; post-charging) 

<43> t=t2oflA^ ^Sj^Jf Sr27 } JE*^ 30] A^^tf. 2^, £ 6 C ^1 

_£a]^ 7^0), ^ ^ S Cdl-Cd2-Cu2-Sr2-Lr2-Dr2-Su2-Cp^l ^ 

+Vs/2^1^ +Vs-dV^l ^7}*}7fl sltf. t=t3°lH Sul^l i£-^£l^ -SLJEL 3^: 
<44> 4) 4(t3-t4; sfl^ ^) 

<45> t=t3<HH Sul^ £ 5^1 JEA}£ Hf^ Tj-o], 2.= 4 ofl Ai ^oj- Vp ^ 

VsS PDP^ -fp^l yj-^i Jr 5 711 €4. S£L 4^ PDP^l 

ofl o]-^ ^7§S\ji f ^ 1.7us°l# $5.^ ^3., Dr29] ^3]^-(reverse 

recovery; dV^S] i£5Hl 7}<£&) ^ofl o)sfl 7 )^^^^^ *lff-)7f ^3 

*H Du47> 7 iA^^ = ^ £ 6d oi] i£Al£ 4^ Du4-Lr2-Sr2-Cu2^ 

#3 ( sur ge )7> ^3*1 <$5m 

Lr2fil ^og.^ Vs/47] . 3^ 7]^=.- -Vs/(4Lr2)^ 7l^7lS 

711 #^*}?fl ^4. °H1 «1*H, £ 1^1 ^Hfl^l 7l#oHA^ olclE^ ^cfo] ^oj.^ 

7} ^ 2V ^£7f SH 7l^^^-7> -2/L^l ^ 7l^7lS. nfl-f ^V^^cf. 

<46> 5) S.^ 5(t4-t5; pre-discharging) 
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1020020069256 #^ 2003/2/22 

<47> t=t4°lH Sul^ Jl, + o)*] S f27> -SL-f-^tf. ojofl 4^ 

£ 6e^l w>fi}. ^-o) ; ^ ^ S Cp-Su2-Df2-Lf2-Sf2-Cu2-Cd2-Cdl5. 

W. sfl^ Vpxr +Vs°lH (+Vs/2)+dV?M €4. t=t5°lH Su27> 

<48> 6) 6(t5-t6; +Vs/2 2-=) 

<49> JE 5^1 Sa)^ v}Q ^-ol, t =t5<>lH Su2^ sfl^s] ^oj. Vp - 

+Vs/25. -Fr^cf. o] xtfl, Df2^ ^s] ^-(reverse recovery; dV^£] ^JHl 7}<£ 

^) ^MHl ^*fl 71 ^^.(xr^-^ig ^=-) 7 > Du27> 2#^tf. 7]^^ 

^ 5. 6H 5.*]%. wfsq- ^-o] Sf2-Lf2-Du2-Cul^ f|Si|o] ^ s)^*L ^ 

3] A^l( surge )7l- ^3*1 &;e-i=- -^^cf. o]^e^ Lf2^1 Vs/47> s\ 

o] t^tr ^H^fRr -Vs/(4Lf2)^ 71^-715. m}^.?]} ^±^}t]) ^cf. o^] v]ffr6\ t 5. 1 
<H1 ^ #efl^ 7l^oflA^ c]^Ei ^^7]- ^ 2V ^2.7} sH 7]^^^-7> -2/L 

<50> 7) 2.1= 7(t6-t7; post-discharging) 

<5i> t=t6<Hl>| ^ 5}^Jf Sfl^l 7 o] Al^cf. £ 6 g«fl S-A]^ 

«r£f ^ ^3. Cp-Sd2-Dfl-Lfl-Sfl-Cdl^ ^ ^ovo. +Vs /2oilA-] + d VS. s}#;5 r 7fl 

^4. t-t7^1^ Sdl^] 2* 5^ -S.-E. 7^ 

<52> 8 ) 3.= 8 (t7-t8; ^^1 22) 

<53> £ 5 ofl ^oj, t =t7°lH Sdl^ lE-f^ul, Sfl^ QV7> ^t)-. O] 

nfl, Dfl^l ^5} ^-(reverse recovery; dV^^S] ^<y- i£JHl 7l <?!=]) ^ofl 7H*i 
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1020020069256 ^ <^ >: 2003/2/22 

^"(-^-^^ SM8«H M27\ JE-f-^tf. 7l^*HRr £ 6h°fi £Al^ w> 

Q Sfl-Lfl-Dd2-Cd2^ t^£s]c>] ^ + * ±7 ,}£{ A-]^( surg e)7> 

1H8£|*1 -^^4. Lfl^ ^<y--g- Vs/47> £H 71^^^ 

-Vs/(4Lfl)^ 7l-i;7ls OTf57fl ^-^>7ll £t}. olofl wl^H, £ H SS\& ^Sfl^ 7l#o]) 
o]olEi ^^>7> 2V ^ £7V 3^ 7]^^- 7 > -2/L^ 7l^7lS *fl^- 

<54> ^ ^ ^ofl ^ «_ v ^ 7l ^o_ v -^ p> c)^^efloi A>0 ]^. 2 

AiiEflO] ^^« 7 > J2.JE. 2.JEL 8 # «H^H sfl^ JL^J* AC o]7|-^Ml ^ 

4. 

^- E A°J ^ 2)3.(41), ^ * B^M 33(42), ^ ^ ^-^S)S(43), X*d^ *\ 
^ 33(44) ^ #e^> u]^#Eflol 2^(45)5. 

<56> A^BflO] ^ 2)^.(41) ^ A^Eflc] ^ 5]5(44)^ £ 4<>1H o] 

<57> «^ ^ 3^,= 215(42)^ «e)s| S( Yp)^ Aj iE |oi 4^ ^^(^£ielli 

Yrr)^ ^ ^o_v sfl^ofl ^ov o] 7}t}7] ^o^j 3^.0)1}. 

<58> Zie^ji, ^ ^ 5)^(43)^ ^J= efl ^ ^Tj-^ojofl p D p ^yjAl 
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1020020069256 #^ 2003/2/22 

<59> s. 70] d\]d\}*}5_ s. 4°\}*\ ml «><q- ^ ifJ-iQ O.S. ^iEflo) ^-^ofl 

^3)5)^ ^ H J-^ 4^ 27flsl #^(pre-charging, post-charging) ^ w o v ^i 

(pre-discharging, post-discharging) 2-^3. *11£sM f]jL t xfl^-^l 27^ S.J= 
31 27flSl wj-^i ^-0.5. z\z\ 47flSl $I^El(Lrl,Lfl,Lr2,Lf2)* ^-B-*> 

^, SL*V ^-71 SLJE. * 2.= ^o] A] 71^8 St^MI «H ^ ^3-°fl 

^tc>o] oi^Eiofl 7}*$ Jl-bHI ^ *H = 3-^*8 (Free-wheeling) 

o] o]^E^ <£#Sl &<&x}7} ±^ & ol^l-o] 3^1 SIS.* ^^^H ^7]5>^ SL^-^ 

<60> ^ Aj^Bfl f O^A^ .O^Sj ^ Clt^-. Ofl, 

*M 5E*r ^^fBl c-floiBl ais^I ^ 

th=r. ^s. Dfl^sl ofl S ^ SIS, *V£*ll ^Sel i*}, ROM, #5114=1 

E 2 PR0M, # t^a, = ^i£L, # ^-fp ^ 

(rf) ^1 $14. # *n>g, # ^-fv, ^71, ^mi, rf 

n o\ ^ ^ « ^3f€ ^ 5Utt i^4. 

<61> tr^o]! ^-^S] ^Al o^l S.^ ^1 ^V^ol ^1^ olsflSl 
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^ofl 7l#^ 7]^^ ^fldfl^S. Z\c$isY cfs. ^^o] ^ , 

jgx$£. jidj^T^ ^ BfllS SHr ^ 7}^r4. 

<62> W}<4 ^o] f ^ofl ^sr>Tg ^ 3)^ Alo]^>hcHl ^o] A] 

(Free-wheeling) *lfr» ^^}7\ & ol^T-o] s)^ ns\S-7\ ^3 

^ 91^ £-5*7} t^t]-. 
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v]^z])o) sfl^S. f^A^H, ^ 0 >7l S.J= ^ S-H- A] ■£■;*] ^ofl 

^a><?1 oi^B^l 7l^J Jl^^I ^^fe = 3-3^ (Free-wheeling) 

^ 3^f«- ^-^^-S JIS.^: #sf^r ^l^^eflol s})v£o] a^e]] 
2] 

^U%H1 $X°]*], ^7) 2-= ^ y o V ^ 4^ S-H.^ *ll2#*l 3. 

S. ^ ^ll y o V ^i SL=S>\- $]2*&& S.^S. A oM Tfl 1,2^^1 2.H. ^ ^ll,21j-^i 
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[3^*8" 3] 

*H2*J-afl ^^^i, ^"71 3.1=2) y^o}^ *\}2%-£ 2.^2) zlo]^ £ 

^12%H1 A oM 3.B.9) ^ ^olsf ^2^^ ^ ; S- 

5] 

^12%H1 ^ll^ 2.^2)- 42^^. ^ 4>7l ^2^ £ = 

sq- *fl2«J-*l jlel« £eH ?! 71 4^- Si 331- ^-B-^l ^ ^st *g^sHr 2- 
6] 

*ll 91°!*], ^7l ^ 2]^^-^ 47fl2] <?l^Ei# aU-sH, ^-71 a = 

2f A oM ^2^^ ^ S.^^- ^2^ SHE^H z|z| cf= <y^E^# ^ 

5a<H^, #7i ^ iE i|o] 
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^11,2,3,4^^1 (Sdl,Sd2 > Su2,Sul)# £a}3 *\%3. <£^}J1, ^li^^l ^ 
*fl4^H*l^ <# # c+^ofl z|z}- ^Aj ^ A^BfloJ oi 7 ]-e>ji, *ll2,3^H*l 

^ #aH1 #^p> c]^#eflol sfl^^ ^l^M, *fll, 2^3*1 ^^7} * ^13,4^ 

8] 

^*l#£r A>^5]£^- ^V 7l o_*l yj-^ A]^^ ^thi" f^AS ^ -HJl^ 
9] 

^*l«£r s$7] -B-^l A]^^» ^Tfl^ S.^O S ^ j^-g- 

[^^J- 10] 

^1 l,2,3,4?fl5flAlEl(Cdl,Cd2,Cu2,Cul)l- ^>^^.S. ^!SS. ^^Aj^Jl, ^fll^sflAl 
*1 >h*> 1-^-; 
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^-71 ^fll.2,3, 4?BJflAl^(Cdl,Cd2,Cu2,CulH #3 
*l€^°fl #-§-SM *Hl,2^ 2-^ S ^1,2^ 2.S°IH ^ 4€- ^*Hr 

(Srl,Sfl,Sr2,Sf2) ^ 4^ t^-o] o.^ ( Dr l,Dr2 I Df l ) Df2,Du,Dd)S. ^€ ^S 

^3 ^KSrl,Sfl,Sr2,Sf2H 3^q°1, *U,2^*1 S.H. £ *H1.2 
^ -fl^^l?l7l W 4^r^ ^^BKLrl,Lfl,Lr2,Lf2); ^ 

Aj-7] 4=K^ ol^EKLrl,Lfl,Lr2,Lf2)^ <# ^4 , #7l ^Hr^ - 

7l W ^H 1 ^ nfol5.c( Dul)Du 2 ! Du3,Du4,Ddl,Dd2 ) Dd3,Dd4)l- i^-*H , 
ofl ^tb He]-^^ (Free-wheeling) #^-7} <?l^El 

111 

*il 10%H1 , s.^°11 *\ 

Sd2 ^ Sri* £^1^, Cdl-Srl-Lrl-Drl-Sd2-Cp(l-^°> 3fl^^ ?fl 

sflAlEi $&)s>\ LC ^ fsH CdH <^m^l» #ef^> i^^elH 3fl 
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*fll#3l 7]^ Jl^H ^5]^ #^fr» 

Dd4-Lrl-Srl-Cdl ^SS ^T^aI^S^- ^a}1-|: ^^<LS- ^ # 

12] 

^110%H1 $1^^, ^2^^ 

Su2 ^ Sr21r lE-f^, Cdl-Cd2-Cd3-Sr2-Lr2-Dr2-Su2-Cp(§S^^^> c^#3M sfl 
^ 7 fl3flAlEi ^&)°) LC Cdl,Cd2 ^ Cu2ofl <H1H^1» €^ 

*fl2#*l 2-^ *H S^H SjSH 3 =.4 

Du4-Lr2-Sr2-Cu2 *\}7]X\7)5m $3- tifl*l^"lr ^^S. *Kr lit # 

[^% v 13] 

^HTM SLEIGH 

Su2 ^ Sf2« £-f-^, Cp(#£^} t^-telH 3fl^^ 
^^:)-Su2-Df2-Lf2-Sf2-Cu2-Cd2-Cdl^ LC ^^1 ^S.Mr e^1-3H srfl^ 

^ °fl M *1 # Cu2, Cd2 ^ CdlS. #31*1 ^>1"# ti fl 

^ll«o>^i £E #S *H 7 H JL^H *Ur* 
Sf2-Lf2-Du2-Cul 33.3. ^7]a\7]5l^ $3, ^*>*^ «fl^l^ ^-2-3. *V^r lit # 
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14] 

^lmHi sa<H*i. ^I2»s-^ s-h^h 

Sd2 ^ Sfl* H^l^, Cp(#5}3P> C]i#e11ol 7fl5flA]Bl 

^«-)-Su2-Dd2-Lfl-Sfl-Cdl^ LC ^ ^Sf ^-*H #5}-^p} c^#3H sfl^ofl 
^ oflui^ll- CdlS ^>## «fl*l*Ka, 

*fl 2*9-31 S.— f^S *H 7^ Jl^HI 21 5H H5^-^^ #^T-» 

Sfl-Lfl-Dd2-Cd2 ^7^71 £.-!=- i*}*^ wfl^l^ ^8 ^ ^SL-i: # 

15] 

cl^l-eflo] sfl^ ^-g- ^31 SW*!, 

£]*H = 3-3*8 (Free-wheeling) -SM <?1^3 ^^>7> ^ 

& o]#o| s)^ = 3-3*8 51-§- ^S.» ^cH^lH^ 35-* ^^"§r ^-^^-S. 

sVtt lit -§3^*} ^itfl<y ^ sis. i§7fl «o v ^. 

16] 

*1115%M1 , ^"71 *]^)}<£ ^^51^ ^ ^ 3"3" 

S.-E.J4 *fl2<§^ 2.= ^ ^ll y J-^i ^2 u o V 3i S-^S Afl S3- A] 7] JL, ^7} ^1,2 

^ 2.= ^ ^11,2^ AA ^S <?}33» ^^t *§^*V 
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3. ^ JISL^: f£]-iD} c^#i*M zflv^ A^Eflo] ^ $3. 
17] 

^16%H1 9X°]*), #7l *ili#3i 22.<ai 7 J°1^ ^I2^^i 2H£l ^ 
^Tfl #7l ^ Sj^ A]^il- >g^l^-ir ^ -HJl# #e}^> cli#eflol sfl 

A^Eflol ^ SlS. ^7(| «o V ^. 

[3^8- 18] 

^16%H1 $X°]*], #7l ^1^ 22.S} £°14 ^12^ 22.31 ^1} ^ol^ 

^■Tfl #7l ^ ^ *1€:£* -£31^ ^2.3 *Kr €Sl"^> 31 

^ ^a e] | 0 J ^ ^ ^ 

19] 

*fll63HI &<>H, #71 *IU^*1 22£l- *fl2^3l 222} ^51 ^ #71 ^12^ 22 
Si- *H2«o V # 22# ^-51^1 71 7l ^4 ^-6-^1 ^ ^S.* $^*Hr 2- 

c # «. 7 >^ ^82.3. *m ^Jl^t ^€3H « ^ ^711 y o V ^. 

20] 

*fll6%Ml #7l afil^ 22 ^ #71 ^2^^ 22<*IM l-H^} ^i«l 

o] sfl^o) 1/2^ M-¥°l AA ^^1^712^- #7l ^% S\^r *1€^» 

^31^ ^ -HiL^T #5^} 5fl^ ^ SIS it Til 
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[3^8" 21] 

* 16**11 floH, ^11^ S.— ^ #7l ^12*^ 2J=4H #e^> 

O] Sfl^o) ^cfl ^ i/244j z}-Z} w 0 >^A-|7l£^- ^ ^ *1€^# 

^Tfl^ *>fe iJit #4^ D r t^#efloj sflii ^ sis ^741 « 0 >^. 

22] 

^°*M: °J7H 71 7] ^^tt ^ ^ ^ s.^* 44 *1U#3 *\}2^$. 

SLS. ^ ^lwj-^i ££2} ^2^^ 2.2.3. ^l^Al^lJL, *H 1,2^*1 2-1= ^ *fll,2 y o> 

# 2.J=ir 44 ^ •y^Bll- ^-R-*><^ ^ $>$*H 4 v 7l cji 

#elH sflv^ y^-g- fVU-^l^l^ A o v 7l ^1,2^ 2.— * ^U,2«o v € 

2H. A l ^3.ofl S*HeI 3)3. ^7>o] 71^ JL^HI 

HE|-^*8 (Free-wheeling) #^r» ^7l*>7l W 91^] °<m^ ^oj-^>7> & 

3ir 3133 ^3«- 5L^Rr ^itfloi ^ 3} 3; 

A^Eflol ^7J4 o^efli ^ ^ s^AflS SIS £-5^71 JL, eMlS 

31 #<?M- ^17> a] 71 71 W ^-el * e^-fls 33; 

41-25 



1020020069256 #^ 2003/2/22 

Ai^Eflo] ^ ^o_Hl ^-7] #5}^p> cli#eflo] sflv^ X^^-^l 
^i^-g: ^]7M 7l 7] ^ ^ ^ 5LEL1- ^ *fll<t^ ^12^*1 

* afll^ S.^^- ^2^^ ?)JL, A oM ^ll,2#^ 2.i= ^ *Hl,2«o v 

# SLEL^ zj-z]- ^3. cf^ <y^Eil- ^^-fH ^ ^Sf A oM #e^> c]^ 

sfl^ X^i^ 7l5L^=- ^^VJl, #71 ^11,2^^ £H ^ ^11,2^ 

S. 51 -€ ^(Free-wheeling) aflT^l W A ^7l ^^\7\ ±^ & 

23] 

*D221H , ^7l A^Eflo] ^ JEE^r X^ ^iEflol ^ 3)3. 

*fl 1,2,3,4^*1 (Sdl,Sd2,Su2,Sul)» £x\*\<L3, <£^}iL, ^1^*1 ^ 

^14^*1^ # ^ A^EflO] ^ ^oj-o. ^12,3^*1 

3<*r ^Hl #SrSB> ^i#Eflol sfl^ <£^^ , ^11,2^*1 ^^r^7> ^ *fl3,4^H 

*1 ^ ^ ^ S]^if o] ^7># -fj-x] ^ *1€ 

^ll,2,3,47fl3flAlEi(Cdl,Cd2 > Cu2,Cul)» £*>3°-S. ^fS. ^#^7^1, ^l^flsflA] 
#3 !-!=-; 
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^7) >!U ( 2 > 3 f 47fl3JflAlEKCdl,Cd2,Cu2 ( Cul) 0 fl #3 ^ 

a}^^o\) avo.5 H *fll,2^*I ^ ^11,2^ £H<fl^ z*z* °J^^1: 3-fr*Hr 

(Srl,Sfl,Sr2,Sf2) ^ 4^ 4°l^-S-(Drl J Dr2,Dfl,Df2 ) Du ) Dd)S. ^€ 33. i^R 1 

a —i > 

^KSrl,Sfl,Sr2,Sf2)^ 3^r3<H, ^1,2^ 3.1=- ^ *)U,2 
^ ^ 5lSt a] 71 71 ^Hr^] <y^BKLrl,Lfl,Lr2,Lf2); ^ 

^-71 ^r<>l ol^Bl(Lrl.Lfl,Lr2,Lf2)^ #*H1 ^4 3^f=M, W ^ 

o]^ ±.X\^£>\ #^^Al7lJl, SSl-^^ ^l7l^}7l ^^^171 

7l W ^Ht^I ti)-ol o_H.(Dul,Du2,Du3,Du4,Ddl,Dd2,Dd3,Dd4)* ifhsH , *1U,2^# 3. 
J= ^ w o >^ 2-£L ^olofl 4^ ^-^1 ^S.oll "^^H 7l^ Jl^HI Sl*H SEl-^ 

^(Free-wheeling) ^7> ^J^fe 3*41, <&&B\ ^51 ^^>7> ^ & °W 

o) s]^ xr^-:gxg *}^o} ^5.^ Aj^Al7l£^- 5)S ^>s.* «fl*l^g- ^^-S f>}±= 

jlJl-§- #e|^^r i^#elH ^fl^ t 2 -* *1^. 
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